Sources of circulating 3,5,3'-triiodothyronine in hyperthyroidism estimated after blocking of type 1 and type 2 iodothyronine deiodinases.
Graves' hyperthyroidism and multinodular toxic goiter lead to high serum T(3) compared with serum T(4). The source of this high T(3) has not been clarified. Our objective was to assess the role of iodothyronine deiodinase type 1 (D1) and type 2 (D2) for T(3) production and to estimate the sources of T(3) in hyperthyroidism. The study was a prospective, randomized, open-labeled study in a secondary care setting. Consecutive patients with hyperthyroidism caused by Graves' disease or by multinodular toxic goiter were randomized to be treated with high-dose propylthiouracil (PTU) to block D1, PTU plus KI, or PTU plus sodium ipodate to additionally block D2. T(3) and T(4) were measured in serum, and we estimated the sources of T(3). PTU reduced the T(3)/T(4) in serum to 47.7 +/- 2.5% (mean +/- sem) of the initial value on d 4 of therapy in patients with Graves' disease. The addition of KI to PTU led to a greater fall in T(3) and T(4), but the balance was unaltered. After PTU plus ipodate, T(3)/T(4) on d 4 was lower, 34.1 +/- 1.2% of the initial value. Similar variations were observed in patients with multinodular toxic goiter. Thus, the major source of the excess T(3) was D1-catalyzed T(4) deiodination, with a minor role for D2. It was estimated that the majority of this D1-catalyzed T(3) production takes place in the hyperactive thyroid gland. Although thyroidal T(3) contributes only around 20% of total T(3) production in normal individuals, this is much higher in patients with a hyperactive thyroid, ranging up to two thirds. The major part is produced from T(4) deiodinated in the thyroid.